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ABSTRACT 
It has been widely established that an accent is a result of a speaker’s segmental and 
suprasegmental features, and how well the two features work together (Zielinksi, 2015). 
Interestingly however, most research has only focused on segmentals and suprasegmentals as 
individual entities, and as a result, not much is known as to how practicing one affects the 
acquisition of the other. While the applications of a positive suprasegmental to segmental 
transfer could be applied to any pronunciation learner, the current study focuses on second 
dialect (D2) learners, and more specifically, on actors whose livelihoods depend on being able to 
convincingly pass as native speakers of a given dialect. Drawing on previous research, this study 
investigates the potential transfer suprasegmental to segmental accuracy and novel sentences in 
pronunciation learning using CAPT, with the goal of helping actors produce another native 
accent. Using a pretest-posttest design, participants were divided into the control audiolingual 
group (CAD), who received auditory-only input, and the experimental group (EXP), who were 
afforded real-time audiovisual input. Participants pretest-posttest utterances were rated by 3 
raters for overall nativelikess, segmentals, and suprasegmentals improvements. Overall, the data 
revealed that the EXP made more improvements than the CAD group in every pretest-posttest 
category except the suprasegmental category, but that the CAD made more improvements than 
the EXP group in the production of novel sentences. The findings suggest that CAPT was helpful 
in facilitating s suprasegmental to segmental transfer, but not a transfer to novel sentences. 
Lastly, participants in the EXP group reported an overall positive experience with using CAPT in 
second dialect learning. This study points to the continued need for research as insights are 
essential for both pedagogy and research in D2 pronunciation.
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CHAPTER 1.    INTRODUCTION 
1.1 Overview and Background 
It has been widely established that an accent is a result of a speaker’s segmental and 
suprasegmental features, and how well the two features work together (Zielinksi, 2015). It 
follows then that if a speaker wants to sound nativelike in a second language or dialect, 
mastering and integrating these features together would be key to their pronunciation. 
Interestingly however, most research has only focused on segmentals and suprasegmentals as 
individual entities, and as a result, not much is known as to how practicing one affects the 
acquisition of the other. The only studies known to date have been Hirata’s (2004) study on the 
generalized ability of learners of Japanese to produce and perceive Japanese words based on 
pitch and duration training, and Hardison’s (2004) study on the transfer of French prosody-only 
training onto the improvement of French segmentals. Both studies however, using computer 
assisted pronunciation training (CAPT), have found a positive suprasegmental to segmental 
transfer, showing that improvements made during a learner’s suprasegmental training led to their 
segmental accuracy as well. 
While the applications of a positive suprasegmental to segmental transfer could be 
applied to any pronunciation learner, the current study focuses on second dialect (D2) learners, 
and more specifically, on actors whose livelihoods depend on being able to convincingly pass as 
native speakers of a given dialect. This is a specialist niche for pronunciation learning, but it is 
important to emphasize that, just like in any other industry, qualified non-native speaking actors 
have been passed up for job opportunities because “they don’t sound right for the part” (Fine, 
1999). Despite progressive gestures toward multilingualism and globalization in which industry 
executives, producers, and casting agents have been pressured to refine their casting practices 
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(Davé, 2017), the reality is that the narrative structure of most films continues to privilege 
Standard American English or Received Pronunciation as the norm. David Prowse, who plays 
Darth Vader in the original Star Wars films, has famously advised non-native actors to “disguise 
their accents” if they were serious about landing a role in the new Star Wars film (Dathan, 2013). 
Additionally, directors and filmmakers have long used accents in a movie to establish a 
character’s identity (Fine, 1999) and the ability to learn foreign accents quickly is often a top 
priority to casting agents during auditions. Dialect coach for The Lord of the Rings Roisin Carty 
shared that the accent of a particular actor would sometimes be chosen for a specific character 
quality, and that the same accent was to be adopted by the other actors playing their family 
members to preserve the authenticity of the constructed world (Tims, 2015). Furthermore, actor 
Alan Cumming told NPR he was instructed at the start of drama school that he would have to 
learn to perform with a variety of accents convincingly if he had any hope of having a productive 
screen acting career beyond Scotland (Talk of the Nation, 2011). The film industry makes it 
abundantly clear that the skills of actors have to extend beyond mere intelligibility in accent 
learning, to also deafen the audience as to their true nationality and wholly convince producers 
and networks enough to fund a feature film or commission a full series (Holliday, 2016).  
Given the high stakes situation actors are in, learning a foreign pronunciation becomes 
especially frustrating given that little linguistic research has been dedicated to the needs of those 
within the performing arts, as it has become less important in pronunciation research to “master” 
these features than being simply intelligible in these features. This trend can be directly 
attributed to the two polarizing principles in pronunciation pedagogy and research, the nativeness 
principle and the intelligibility principle (Levis, 2005). The nativeness principle holds that it is 
both possible and desirable to achieve native-like pronunciation in a foreign language, whereas 
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the intelligibility principle holds that speakers do not need to sound nativelike to be 
understandable. The field of L2 pronunciation has seen a shift in recent years from sounding 
nativelike to simply being understood (Derwing & Munro, 2015; Levis, 2005). The diminished 
popularity of the nativeness principle is largely influenced by the emergence of the Critical 
Period Hypothesis (CPH) in the 1960s. First proposed by Penfield and Roberts (1959) and later 
on refined by other researchers (Lenneberg, 1967; Long, 1990; Scovel, 1988), the CPH holds 
that nativeness in pronunciation is biologically restricted to occur before a certain age, thus 
making the attainment of a nativelike pronunciation impossible amongst adult learners. This led 
to the conclusion that aiming for nativeness was an unrealistic burden for both teacher and 
learner, and that nativeness should be abandoned in favor of intelligibility.  
While the CPH holds that attaining a nativelike accent is an impossible task, many 
studies have called this into question. Adult learners of different languages have been found to 
successfully “pass” as native speakers despite getting a late start in their language learning. 
Bongaerts, Van Summeren, Planken and Schils (1995), for example, designed a speech-elicited 
study in which advanced adult learners of English were asked to read six sentences out loud. 
These speech samples were recorded and played back to several native speaker “raters”, who 
were asked to determine if a speaker was native despite only learning English at a late age. The 
analysis revealed that several of these learners were deemed to be native by the raters. Similarly, 
Ioup, Boutstagui, Tigi, and Moselle (1998) conducted a similar study using natural speech 
instead of read speech. These spontaneous speech samples of advanced L2 learners of Arabic 
were elicited and recorded and were again rated by native speakers who were asked to determine 
if a speaker was native or not. Analysis revealed that even in naturally produced speech, non-
native speakers were able to pass as native speakers. A third study, conducted by Morris (1998) 
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with advanced Spanish learners, yielded similar results. Even more interestingly, Morris selected 
native speaking judges who had little exposure to accented Spanish, thereby reducing the 
possibility of accent tolerance.  
Similarly, people will have no difficulty naming actors who have successfully “passed” 
as a native speaker of a constructed world or are renowned for their accent work. Retired actor 
Daniel Day-Lewis, for instance, has been lauded for his masterful vocal performances. Over his 
wide-ranging career, he has believably played a Native American, President Abraham Lincoln, a 
New York gang boss, and an American frontier oil barron.  American actress Meryl Streep has 
also garnered critical recognition for her skill in embodying other people, and most recently for 
her portrayal of British Prime Minister Margaret Thatcher in The Iron Lady. Part of what makes 
Streep so successful is her ability to control her vocal inflections, which captures not only the 
nuanced details of a particular dialect, but also the distinctive aspects of a character’s voice. Jeff 
Siegel, a researcher in second dialect acquisition acknowledges that, ‘No matter how good actors 
are at producing another dialect in a film or television series, they have not actually acquired that 
dialect. What we see and hear is a performance – that is, imitation of a dialect that they are 
familiar with rather than linguistic proficiency in this dialect’ (2010), these examples provide 
evidence that despite a late exposure to a particular accent, there is much hope for actors who 
desire to sound native, at least in the contexts of characters delivering their lines on screen or on 
stage.  
One other thing that sets actors apart from other pronunciation learners is that actors 
require an acting-centered approach to pronunciation training as the real challenge is maintaining 
the accent during volatile and emotional scenes. As Bob Corff, dialect coach for Jennifer 
Lawrence, Hugh Laurie, and the Game of Thrones cast says, “…when you’re tired, angry, had a 
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few drinks or are really upset, that [the accent]’s the first thing that’s going to go.” This is why 
acting instruction has generally followed the audiolingual approach based on rote repetition 
(Knight, 1997). This practice is rooted in Stanislavski’s (1936) Method Acting whereby 
practitioners believed that associating senses with a physical or dramatic action helps enforce the 
episode in which the action is taking place. This type of learning relies on sensory memory and 
engages different body sensations through different cues to link new concepts to previous 
experiences (Gibson, 1969). As Corff stresses to his clients, “You really have to go over it, and 
over it, and over it, until it goes in so that if something weird happens, your brain in the back of 
your mind will go, ‘What was that,’ and deal with it, and your mouth will continue to be able to 
do what you’ve been practicing” (Cohen, 2017). Corff has attributed the success of his actors to 
many, many hours of dedicated practice, sometimes up to 50,000 times each lesson. This 
approach, made popular by Edith Skinner’s, Speak with Distinction, is what is taught in most 
theater classrooms today. 
Nonetheless, a key feature of pronunciation pedagogy is still rooted in feedback on 
performance. As providing pronunciation feedback is an intensive, time-consuming activity that 
often requires one-on-one work, perhaps the reason why actors are so good at accents is because 
they are able to hire accent coaches like Corff that provide them many hours of individualized 
attention. These actors are able to consult with their coach as many times as it takes to perfect the 
accent. It is not surprising, then, that few learners ever achieve the level of nativelike mastery 
they desire as not many are afforded the privilege of such feedback. This is why research into 
computer assisted pronunciation training (CAPT) shows promise in delivering instruction and 
practice. Computers are able to do what human teachers cannot do: they are able to provide real 
time audiovisual feedback that demonstrates to learners how closely their own pronunciation 
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approximates model utterances (Levis, 2007), is individualized and accessible to all kinds of 
learners, and increases learner autonomy by providing as much practice as the learner needs, 
independent of a human teacher. In fact, CAPT has already been established to be effective for 
L2 pronunciation learning, especially in the use of audiovisual displays as immediate feedback 
for suprasegmental training (Chun, Hardison & Pennington, 2008; Hew & Ohki, 2008; Weltens 
& de Bot, 1984). Furthermore, Hirata (2004) and Hardison (2004), have also pointed to the 
crucial role that CAPT has played in facilitating a suprasegmental transfer to segmental accuracy 
in their research, showing immense promise for instruction in accent training. More empirical 
research, therefore, is needed to tap into the area of advanced speech technology for  
pronunciation pedagogy purposes. 
1.2 Purpose of Study 
Given the broad implications that research in CAPT and a suprasegmental to segmental 
transfer could have on accent pronunciation instruction, this study investigates whether CAPT is 
able to facilitate a potential transfer from suprasegmental improvements to segmental accuracy in 
pronunciation learning using a real time audiovisual display and how this method compares to 
the traditional audiolingual method of training.  
The current study will look at native speakers of Standard American English (AmE) 
hoping to sound nativelike in Received Pronunciation (RP). Although there is much debate on 
how to define RP (Jones, 1917; Wells, 2000), this accent has been accepted as the standard in 
most phoneticians’ description as the pronunciation of British English (Roach, 2004). The most 
important aspects of this accent, however, should be made clear. Although it is often known as 
the “standard” British accent, RP was born as a result of prestige language ideals with no clear 
geographical basis and is actually a minority accent, with estimates of use falling between only 
3% to 5% of the population (Mugglestone, 2017). The majority of its speakers are of middle-
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class or upper-class origin, and perhaps the accent is most familiar as that used by “official” 
BBC speakers of English origin. While RP has received harsh commentary from many 
academics, it endures and serves as the basis for word pronunciations given in many British 
dictionaries, and around the world, is presented as a model for learners of English as a foreign 
language to emulate (Munro, forthcoming). Additionally, the recent expansion of television 
franchises has resulted in an increase in US/UK co-productions in accordance with global 
distribution and transnational agreements (Weissman, 2012). This has deemed AmE and RP as 
crucial accents to be included in any competitive actor’s arsenal.  RP, therefore, was selected as 
the target dialect for this study as it is of high functional value to actors. 
As mentioned above, the current study is concerned with two main questions: does 
suprasegmental-only training lead to a positive transfer in segmental accuracy, overall 
nativelikeness, and a generalization of learning to novel sentences in pronunciation learning? If 
so, how does the use of real time audiovisual feedback facilitate that? These questions are 
examined using a pretest-posttest design in which native speakers of American English (AmE) 
undergo suprasegmental training for Received Pronunciation (RP). Using an audiovisual 
interface that plots participants’ F0 contour utterances on the screen in real time, participants are 
afforded both visual and auditory feedback during training in the learning of a prosodic pattern 
that is foreign to them. Their pretest, posttest, and novel sentence utterances are then rated for 
overall nativelikeness, suprasegmental and segmental improvements, and compared to learners 
who learned the same accent using the audiolingual method. 
1.3 Outline of Thesis 
This paper is structured in five chapters, with the present introduction as Chapter 1. 
Chapter 2 reviews the literature of previous works relevant to the topic of CAPT, segmental-
suprasegmental transfer, and pronunciation pedagogy within the theater world. Chapter 3 
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addresses the methodology of the project, and explains the analytical and qualitative 
methodology employed. Chapter 4 presents the quantitative and qualitative findings and 
discusses their relationship to the research questions and previous work in the area. Finally, 
Chapter 5 is a discussion of the findings, the limitations of the study, and implications for future 
research. 
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CHAPTER 2.    LITERATURE REVIEW  
2.1 The Segmental and Suprasegmental Divide 
In this study, the term segmentals refers to discrete units that can be identified, either 
physically or auditorily, in the stream of speech (Crystal, 2003). Segmentals are "discrete" 
because they are separate and individual, such as consonants and vowels, and occur in a distinct 
temporal order. It is important for D2 learners to know that, even at the phonological level, 
subtle phonetic characteristics may index social or ethnic identities and have salience for a 
community of speakers (Docherty & Foukles, 1999; Lawson et al., 2011), showing minute (to 
the D2 speaker’s ear, at least) but strong links between identity and accent. For example, Alam 
and Stuart-Smith have looked at the use of the syllable-initial /t/ in Glaswegian girls of Pakistani 
heritage (2014) and sociolinguist Labov famously investigated how New York City’s r-lessness 
may be associated with speakers’ socioeconomic class (1966). These studies, amongst countless 
others, mean that actors need to have a heightened awareness of phonetic productions, however 
discrete, as these features could be systematically related and crucial to communicating macro-
factors such as age, gender, ethnicity, and socioeconomic status. 
The term suprasegmentals, on the other hand, refers to the prosodic features of speech 
that are predominantly characterized by the properties of duration, volume, and pitch (Isaacs and 
Trofimovich, 2012). Many studies have reported that a speaker’s expressive oral readings or 
performances can be measured and quantified in terms of these prosodic variations (Ardoin, 
Morena, Binder & Foster, 2013; Kuhn, Schwanenflugel & Meisinger, 2010; Patel, 2011). Just as 
with segmentals features, suprasegmentals features also express a number of other paralinguistic 
and sociolinguistic functions, including indicating the relative importance of words within a 
sentence, signaling questions versus statements, conveying attitudinal or affective states, and 
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establishing identity (Hirschberg, 1999; Cutler, 1991). Recent studies on sociophonetics and D2 
acquisition have also highlighted additional considerations as to how the audience perceives and 
evaluates suprasegmental cues, especially when performing for a wide range of audiences. For 
example, Strand and Johnson have examined how a phoneme boundary between /s/ and /ʃ/ 
depends on the speaker’s perceived gender (1996), and Campbell-Kibler reported that listeners 
perceived fronted variants of /s/ as sounding “gayer” and less masculine (2011). In sum, an 
actor’s ability to convey complex dimensions of their character’s identity such as their 
socioeconomic status, likes and dislikes, and sexuality is rooted in the actor’s ability and control 
in manipulating prosodic variations. 
Nevertheless, while both segmentals and suprasegmentals have received much research 
as individual entities in L2 pronunciation, not much is known about how the practicing of one 
affects the acquisition of the other, producing a vast, unexplored area within pronunciation 
research. This is largely due to the fact that researchers still often champion the importance of 
one area over the other (Zielinski, 2015). Many researchers claim that suprasegmentals features 
like word and sentence stress, rhythm, and intonation should be given priority over the 
articulation of individual sounds (Fraser, 2001; Tanner and London, 2009) whereas others claim 
that it is the segmental features that truly get in the way of intelligibility and comprehensibility 
(Collins & Mees, 2003; Jenkins, 2000). The segregation in research causes a problem as an 
understanding of how both segmentals and suprasegmentals work together is key to an actor’s 
performance when attempting to establish a character’s identity and communicating character 
intentions. 
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Fortunately, there has been a number of D2 research showing sociophonetic relationships 
between segmentals and suprasegmentals choices. For example, a study found that New Zealand 
English (NZE) speakers indicated whether an utterance-final rise was a statement or a question 
by manipulating a segmental phonetic cue that came earlier in the utterance (Warren, 2017). 
Additionally, many studies have reported vowel reductions as a result of semantic and stylistic 
factors. At the semantic level, the vowels in predictable or repeated words have a shorter 
duration (Fowler & Hosum, 1987; Lieberman, 1963), and function words were also more likely 
to be reduced in duration and vowel quality (Jurafsky et al., 2001). With respect to speaking 
style, vowels in faster speech (Fourakis, 1991) and conversational speech (Lindblom, 1990; 
Picheny et al., 1986) are reduced relative to vowels in clear speech. Taken together, we see how 
the paralinguistic intentions of the speaker affects their suprasegmental variations, which in turn 
influences their segmental production.  
While we have an idea as to how suprasegmental intentions interact with segmental 
productions, the fact remains that few studies have empirically investigated how the active 
practicing of one influences the accuracy of the other, which will be further addressed in Section 
2.2. As D2 learners would greatly benefit from more pedagogical insights into such a research-
based framework for instruction, much research into the area is needed.   
2.2 Previous Studies on Segmental and Suprasegmental Transfer 
Only two studies to date (Hirata, 2004; Hardison, 2004) have investigated the 
suprasegmental to segmental transfer through perception-production experiments using CAPT. 
The first is Hirata’s (2004) study on the production and perception of learners of Japanese on 
Japanese words (segmentals) based on pitch training (suprasegmentals) alone. Using a pretest-
posttest design, a group of native speakers of English (n = 8) in a second-year Japanese course 
was randomly assigned to a training and a control group (n = 4 each). The training group trained 
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individually across ten 30 minute-sessions, where participants were presented a model audio file 
on a real-time computerized pitch display in which they were able to listen to and watch the pitch 
contour of the model speaker in real time. Participants then had to produce the utterance in an 
empty window, where the program overlaid the model pitch contours onto the subjects pitch 
contours. Subjects repeated the procedure until their contours matched the models’ contours.  
Production and perception tests were conducted before and after the training. 21 words 
were chosen for the production tests and 9 out of the 21 words were used in training, with the 
remaining 12 being novel tokens. The same set of words were used in the pretest and posttest to 
test for improvements. The participants’ productions were evaluated by two native speakers of 
Japanese from Tokyo, who were naive to the purpose of the experiment. For the production tests, 
the raters were asked to identify, from a list of 3-5 options, what they thought the subjects 
intended to say. For the perception test, subjects were asked to listen to a total of 60 utterances, 
first in isolation, then in context. Subjects then had to match the utterance to one of nine pitch 
patterns, which required the ability to identify not only pitch, but also the duration of the words. 
The results of the study revealed that subjects in the trained group were more successful in both 
producing and perceiving Japanese minimal pairs based on suprasegmental training alone, 
demonstrating a positive transfer from suprasegmental improvements to segmental accuracy. The 
researcher attributed the positive transfer to the CAPT program in successfully directing the 
subjects’ awareness (“awareness-raising”) to both the pitch and duration of the utterances they 
were producing.  
The second study to address this suprasegmental to segmental transfer phenomenon is 
Hardison’s (2004) study on the efficacy of real time audiovisual feedback in the acquisition of 
French intonation and its transfer to novel sentences and segmentals. Using a pretest-posttest 
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design, native English speakers learning French (n = 16) were provided with 3 weeks of prosody 
(suprasegmental) training using a real-time computerized speech display. There was also a 
control group (n = 10) that did not go through training. Subjects in the training group were 
presented with sentences printed on a card. After looking at each sentence, they were asked to 
produce the sentence at a conversational rate into the microphone. The pitch contour of their 
utterances was displayed in real time in View Screen B (Figure 1) and played out through the 
speaker. The model speaker’s utterance and contour was displayed in View Screen A (Figure 1), 
providing additional auditory and visual feedback. It was then overlaid in contrasting color in 
View Screen B. When the participant was ready to move on, the screens were cleared and the 
sentence was practiced again.
 
Figure 1. Example of model speaker pitch contour display (Screen A) and the learner’s training 
production (Screen B) with a model speaker overlay. 
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 Both the training and control groups were presented with 20 sentences during the pretest 
and posttest, with an additional 20 novel sentences in the posttest. After looking at each sentence, 
subjects were asked to produce the sentence at a conversational rate into the microphone. These 
recordings were saved on a hard disk for rating. In addition, a separate set of recordings were 
created where the segmental features of the recordings were rendered unintelligible, leaving only 
the prosodic (suprasegmental) information intact. All versions of these recordings were evaluated 
on a 7-point scale by three native speakers of French. The pretest-posttest data revealed that the 
use of real time audiovisual feedback was highly effective, not only in prosodic transfer to novel 
sentences, but also to segmental accuracy. This study, again, attributed the high success rate of 
this experiment to the use of CAPT, which afforded subjects access to real-time, immediate 
audiovisual feedback that ultimately led to an awareness of their productions  
In sum, both studies have similar findings. First, the pretest-posttest data of both studies 
concluded a strong relationship between the prosodic and lexical components of sentences, 
resulting in a positive transfer across the segmental-suprasegmental boundary in both 
experiments. The studies report this transfer as a result of an “awareness-raising” of the 
participants' own suprasegmental perception and production. The second finding was the crucial 
role of a real time audiovisual feedback model in this “awareness-raising” as the model allowed 
learners to both see and hear how their intonation, rhythm, and duration sounded or looked like 
in real time. They were also able to see how their productions differed from a model speaker’s as 
well which was reportedly helpful. Both studies suggest that CAPT will continue to be a very 
helpful tool in the ongoing research of the transfer between the segmentals and suprasegmentals.  
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2.3 Awareness Raising from Real Time Audio-Visual Feedback in CAPT 
Unsurprisingly, modern speech technology is unparalleled in its ability to raise the 
awareness of learners to salient features of the language. Because of this, CAPT is able to 
provide immediate feedback on linguistic form in a way that human instructors cannot. In fact, 
the use of CAPT has already been established to be effective for L2 suprasegmental learning, 
especially in the use of audiovisual displays for awareness raising purposes (Chun, Hardison & 
Pennington, 2008). This section seeks to provide empirical evidence for the effectiveness of 
visual feedback in intonation learning.  
Among the earliest research on this matter is Weltens and de Bot (1984), who 
investigated the use of audio-visual feedback of pitch in teaching a foreign intonation. In this 
experiment, the model speakers’ utterance pitch contour was visually mapped out onto a monitor 
screen. Using a pretest-posttest design, Dutch learners of English were split into two training 
groups, with one group receiving auditory feedback only and the other receiving audio-visual 
feedback in the form of a pitch contour (Figure 2). Both groups practiced for 45 minutes with 50 
English test sentences. During the tests, participants (n = 67) were asked to repeat 12 English test 
sentences presented auditorily. While subjects were not able to see their own productions in real 
time, the results still revealed that learners’ production of English intonation improved 
significantly more with the audio-visual feedback than with audio-only input. This same effect 
was confirmed by the same researchers in a later experiment with Turkish subjects (n = 64) who 
imitated Dutch targets.  
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While early work focused more on native models rather than on feedback (Anderson-
Hsieh, 1992; Leather, 1990; Molholt, 1988; Pennington & Esling, 1996), current trends in 
intonation training using CAPT consists of (a) an  audiovisual display of the speech feature; (b)  
an audiovisual display of a native speaker for comparison; and (c) a re-recording on the part of  
the learner in an attempt to match the native-speaker productions (Olson, 2014). These features 
were reported to not only aid learners in hearing their errors, but also in visualizing these errors 
to much reported success in sentence-level speech (Hardison, 2004; Hew & Ohki, 2004; Hirata, 
2004; Pennington, Ellis, Lau, Lee & Lock, 2002) and discourse-level speech (Levis & Pickering, 
2004).  
 
Figure 2. Example of a pitch contour display: “How much money did you lose?” 
In line with the findings from Hardison (2004) and Hirata (2004), Hew and Ohki (2004) 
examined the effectiveness of imagery and immediate visual feedback in facilitating students’ 
awareness and acquisition of the pronunciation of specific Japanese word pairs. Using a pretest-
posttest design, all participants (n = 44) took a Japanese pronunciation test consisting of 15 
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Japanese word pairs. Participants were then randomly divided into three groups: (i) text + sound, 
(ii) text + audio + animated graphic annotation (AGA), and (iii) text + audio + immediate visual 
feedback (IVF), in which they were given 30-45 minutes to complete all the exercises. Posttest  
results found that students who were in the AGA and IVF group significantly outperformed those 
who received text + audio only, and that there were no significant differences between the AGA 
and the IVF group. The study suggests that the visuals drew participants’ attention to the 
difference in verbal systems between their L1 and L2, and enabled them to construct new visual 
and verbal representations, once again pointing out the importance of awareness-raising in 
pronunciation learning.  
More evidence for the crucial role of awareness-raising in pronunciation pedagogy comes 
from Pennington, Ellis, Lee, Lau, & Lock (2002), who found that the greatest effect of prosody 
training occurs when there is a focus on intonation by simply listening and observing. The 
researchers investigated the learning of intonation on CAPT by comparing seven different 
pedagogical orientations. Four types of intonation were trained in the study – wh- question, echo 
question, either-or question, and statement. Using a pretest-posttest format, the treatment 
showing the greatest effect on intonation was that of treatment 1 (Figure 3), in which only a 
simple focusing of attention on intonation was involved, demonstrating that improvement in a 
foreign intonation can occur in an instructional context focusing on form alone.  
While these studies focus on L2 pronunciation pedagogy and approaches, the benefits of 
CAPT in L2 pronunciation learning hold clear implications for all pronunciation instruction, 
including D2 learning for performance purposes. Linguist Jeff Siegel acknowledges that 
regardless of how well actors produce another dialect, they have not actually acquired that 
dialect, and that the imitation does not equate to linguistic proficiency (2010). Nonetheless, these  
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Figure 3. Types of Instruction in Intonation Training Study (Pennington, Ellis, Lee, Lau, & Lock 
2002) 
studies do provide evidence of improvements in the learning of a foreign intonation, and that 
there is much potential for actors who desire to sound native even if just in the context of 
imitation. Unfortunately, no D2 studies to date that have incorporated the use of CAPT in their 
classrooms. The below section explores pronunciation instruction within a theater context.  
2.3 Pronunciation Pedagogy and Dialect Work in the Theater Classroom 
Theater teachers and accent coaches have one common goal in mind: to teach actors to 
produce a particular dialect in a way that is acceptable to their audience. One thing that sets 
actors apart from other pronunciation learners is that actors require an acting-centered approach 
to pronunciation training as maintaining the accent during volatile and emotional scenes can be a 
real challenge. This is why acting instruction has generally followed the audiolingual approach 
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based on rote repetition (Knight, 1997). This practice is rooted in Stanislavski’s (1936) Method 
Acting whereby practitioners believed that associating senses with a physical or dramatic action 
helps enforce the episode in which the action is taking place. This type of learning relies heavily 
on sensory memory and engages different body sensations through different cues to link new 
concepts to previous experiences (Gibson, 1969). This approach which utilized rote repetition 
and drills were first made popular by Edith Skinner, a teacher at Carnegie-Mellon University 
(Munro, forthcoming). Skinner learned phonetics through her mentorship under William Tilley, 
one of the original members of the International Phonetic Association (IPA) and founder of the 
Tilley Institute. Her highly successful book, Speak with Distinction, which was originally 
published to promote a form of dialect (Mid-Atlantic) born out of an elitist language ideal (much 
like RP), is what is used still in many acting programs today. The book consists of detailed 
phonetic and IPA descriptions along with many pages of tongue twister exercises for practicing 
sounds, “over and over” until a learner achieved accuracy and clarity (Skinner, 1990).  
 
Figure 4. Examples of sentences for student practice in Speak with Distinction (Munro, 
forthcoming) 
There are other approaches to accent learning in acting programs. Arthur Lessac, creator 
of the Lessac Kinesenic Training (LKT) program which relies on what he calls “the feeling 
process,” in which the actor senses the vibrations of tone, muscular flexibility of cheeks, and 
consonant contact they resonate against one’s bones. In short, this technique proposes that an 
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actor discovers vocal sensations in the body for developing tonal clarity, articulation, and for 
better connecting to text and the rhythms of speech (Lessac, 1996). This body-mind approach  
toward optimal voice usage acknowledges that human anatomy and physiology intersects with an 
individual’s unique social identity for the effective producing of sounds. In contrast to Skinner, 
this approach is a descriptive one, informed by observing how language is actually used. In LKT, 
an actor employs the feeling process to trust in natural uses of the body and voice in learning an 
accent, as opposed to imitating an imagined standard.  
Finally, the last major movement in accent training is brought about by Dudley Knight, 
an actor and professor at the University of California, Irvine and founder of the Knight-
Thompson framework. Falling between the spectrum of Skinner’s strict prescriptivist approach 
and Lessac’s descriptivist techniques, Knight proposes that actors should learn how to physically 
experience sounds in order to isolate sounds in speech (Knight, 2012). In his book, Speaking with 
Skill, Knight operationalized sensory learning through a nonsense language called Omnish, 
consisting only of the sounds and prosody of the target language (as perceived by the student), 
with no lexical or grammar content. For instance, Omnish would sound like gibberish but with 
English-like rhythmic cadence and intonation, interdental fricatives, retroflex /r/, and open 
vowels produced with a relaxed jaw. As students try to produce Omnish, they would begin to 
internalize specific speech patterns by attending to the physical sensations of subtle differences 
in the shape of their vocal tract, compared to the way they normally sound (and feel) while 
speaking (Cerreta & Trofimovich, 2018). Omnish would thus be relevant to learning speech 
skills, including L2 and D2 pronunciation, because it would heighten learners’ awareness of the 
muscle sensations instantiated during speech production. Knight advocates that actors ideally 
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train on this framework preceding the learning of any prescriptive pattern as it makes it easier for 
them to learn how speech should be without the need for lengthy rote drills.  
While Lessac and Knight have successfully introduced novel curricula into theater 
pedagogy, the influences of Skinner’s ideas remain today, and many coaches can trace their 
educational lineage back to Skinner (Willkinson, 2009). Part of the slow uptake could perhaps be 
due to rote repetition as being rooted in the “sensory-based” acting traditions. It could also be 
because the implementation of novel approaches involves a steep learning curve, and places 
upon instructors an unfamiliar pedagogical approach that they have to teach to a classroom of 
young actors. Another possible reason could be a lack of collaboration between the fields of 
linguistics and theater as little focus or linguistic research has been dedicated to the needs of 
those in the performing arts. The only studies known to date are Leigh’s (2016) action research 
project to teach Italian lyric diction to Opera singers and Cerreta and Trofimovich’s (2018) 
sensory-based approach in teaching L2 pronunciation for actors. Ultimately, even if there have 
been efforts to introduce cross-disciplinary frameworks for pronunciation teaching in the theater 
classroom, these reports often do not include empirical data or qualitative findings from the 
learners’ perspective, thus making it difficult to determine the efficacy of instruction. Slow 
uptake is unsurprising with a lack of research-based findings.  
Only one study so far has empirically tested the efficacy of a linguistically based 
framework for actors (Cerreta & Trofimovich, 2018) while taking into account the learner’s 
experience. The study looked at vowel and consonant accuracy, word stress, intonation, and 
fluency with two Quebec actors who were attempting to learn the American English (AmE) 
dialect. Both were native speakers of French and both had just graduated from the Conservatory 
of Dramatic Art of Montreal. The curriculum used for this study was developed based on 
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Knight’s (2012) Omnish approach to pronunciation and various activities from Celce-Murcia, 
Brinton, and Goodwin (2010). Training took place over the course of 10 weeks, once per week, 
and involved a two-part treatment. In the first step, actors mimicked the sound system of AmE 
through Omnish while avoiding the use of lexical items. This created a general rhythm, 
intonation, and vocal qualities of AmE based on their perception of what AmE sounds like. The 
goal was to call a learner’s attention to these feelings in order to establish a sensory cue. The 
researcher would then ask learners guiding questions about the sensations they felt to heighten 
the awareness to these features. After a clear sensory cue was established, actors would move on 
to the “cold reading” practice consisting of scenes that featured the lesson’s target. Finally, each 
lesson ended with a fluency section consisting of audition practice.  
The actors recorded one monologue and one scene during week one as the baseline, and 
two monologues and two scenes at the end of the training, with two practiced and two 
unpracticed recordings per actor. These recordings were presented to 10 linguistically listeners 
and 10 theater majors, all of whom were native speakers of American English or Canadian 
English. The linguistically trained group evaluated the recordings for six dimensions: 
accentedness, comprehensibility, vowel and consonant errors, word stress errors, intonation, and 
flow. The theater listeners evaluated each recording for two dimensions: marketability and 
performance effectiveness. The findings revealed that although both actors received higher 
ratings after the training, only one of the actors made significant gains in accentedness, with such 
gains attributed to her overall focus on sensory cues as the most helpful aspect of instruction; and 
the other made significant gains in the accuracy of vowels and consonants. The exploratory 
nature of this study and its small sample size makes it difficult to generalize any of the findings, 
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which again suggests a call for more research to empirically test and validate frameworks such as 
these.  
Finally, no studies to date have incorporated the use of CAPT in theater classrooms, 
which is interesting to note, as actors, more than any other group of L2 learners, require a raised 
awareness and an acute perception of the perception and production of their utterances. It could 
be that the steep curve of learning the ins and outs of a technology, which requires a level of 
teacher preparedness and training, is holding many instructors back from fully tapping into the 
wealth of benefits that come from utilizing CAPT approaches in their classrooms. These studies 
ultimately elucidate the need for more empirically tested research on pronunciation instruction 
from the actor’s perspective.  
2.5 Research Questions 
Given the broad implications that CAPT and suprasegmental to segmental transfer could 
have on D2 pronunciation instruction, this study investigates the potential transfer of 
suprasegmental improvements to segmental accuracy and novel sentences, and the role of 
computer assisted pronunciation technology (CAPT) in facilitating this transfer. This study is 
concerned with the extent to which CAPT aids in participants’ accentedness, if the explicit 
attention on form from the immediate audiovisual displays facilitates generalization to novel 
sentences, and the relationship between participants’ suprasegmental improvements and 
segmental accuracy. In summary, the research questions of this study are:  
1. Does CAPT improve participants’ overall nativelikeness in comparison to the traditional 
audiolingual method? If so, to what extent? Does motivation play a part in a participant’s 
improvement?  
2. Does CAPT aid in the generalization of suprasegmental features to novel sentences? If 
so, to what extent? 
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3. Do participants who receive suprasegmental-only training also improve in segmental 
accuracy? If so, to what extent? 
4. What are the perceived values of participants in the EXP group regarding the use of 
CAPT in accent training? 
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CHAPTER 3.    METHODS 
This study adopted a mixed methods approach. Quantitative data was used to answer the 
RQ 1-3 and qualitative data was used to answer RQ4 regarding participants’ perspectives on the 
training process. This chapter addresses the participants' backgrounds, materials used, the 
procedure undertaken to obtain the speech samples, and the approach taken in rating these 
samples.  
3.1 Participants 
A total of 16 native speakers of American English (AmE) volunteered to participate in 
this study. All participants were undergraduate students in the theater department of a large 
Midwestern university, and had either a Performing Arts major or minor. During the recruitment 
process, participants were sent a Qualtrics Informed Consent link via email explaining the brief 
purpose, time commitment, and eligibility of the study. Participants were not eligible if they had 
lived in or visited a country that spoke Received Pronunciation (RP) for an extended period of 
time (over 6 months) or if they had reported receiving professional dialect training prior to this 
study. All participants were offered the opportunity to obtain feedback on testing performance 
when data analysis was completed. 
Upon recruitment, participants completed an in-person questionnaire regarding basic 
demographic and linguistic background (see Appendix A), as well as their motivation in learning 
the dialect (on a scale of 1-7), summarized in Table 1. Participants were then divided into two 
groups: the experimental group (EXP) and the control audiolingual (CAD) group. Although 
equally interested in participating and reporting similar motivation scores, subjects in the CAD 
group were not able to come in to all 3 of the training sessions that were required of the EXP 
group and were therefore placed in the CAD group which allowed for remote training.  
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As this study was intended to be of high value to the participants, RP was selected as the 
target dialect for this experiment. All participants self reported to be highly motivated in 
improving their production of RP, with many expressing interest in being considered for a broad 
range of English-speaking roles. The participants’ level of RP was appropriate for this task as 
they were familiar with the dialect, but were not aware of how well their actual perception or 
production of the dialect was. 
Table 1. 
Demographic and Linguistic Background Questionnaire of CAD and EXP Groups 
Background Group 
 CAD EXP 
Gender F = 4 M = 7, F = 5 
Mean Age 20.75 20 
Mean Motivation (1-7) 5.125 5.625 
Home Dialect  
(self-identified) 
Midwestern = 2, 
Southwestern = 1,  
Midland = 1 
Midwestern = 10, 
Southern = 1,  
Minnesotan = 1 
Total Participants in Group 4 12 
Total Participants  16 
 
3.2 Materials 
A total of 15 pretest-posttest sentences and 5 novel sentences were selected for this 
experiment. An additional 30 sentences were selected for training, for a total of 50 sentences 
(Appendix B). All sentences were chosen from the play The Importance of Being Earnest by 
Oscar Wilde for the following reasons: 1) it is a popular play that most actors are familiar with, 
2) it will be of high value to actors, and 3) the satire of the play allowed for paralinguistic 
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encoding and suprasegmental variation. Consistent with prior research (Hardison, 2004), selected 
sentences were capped at a maximum of 7 words per sentence to facilitate a natural production of 
speech rather than “read-speech”. They were also selected to contain an equal mix of the 4 
different structural varieties, namely the declarative, interrogative, imperative and exclamatory 
sentences. Finally, sentences were selected to contain hallmark features of RP (Blunt, 1996; 
Meier, 2012), as summarized in Table 2, to aid in the test for segmental improvements. Audio 
recordings of the sentences were extracted from a publicly available audiobook, recorded in 
1947, featuring John Gielgud, Pamela Brown, and Margaret Rutherford, all of whom are native 
speakers of RP (“The Importance of Being Earnest”, 1947).  
Table 2. 
Hallmark Features of RP that Served as a Sentence Selection Guide 
 Hallmark Features of RP Examples  
Vowels 1. Broad [ɑ] 
2. Ɔ:  
3. [ɪ] substitution for terminal  
-y, -ly, and -lly. 
class = /klɑs/ 
law = /lƆ:w/ 
hilly = /hɪlly/  
 
1.  
Diphthongal Changes 1. [ʌou] for [ou] 
2. [əu] for [ə] 
3. [rɪ] for [ɛrɪ] 
tone = /tʌoun/ 
so = /səu/ 
necessary = /nɛsɪsrɪ/ 
 
4.  
Consonant Changes 1. Dropped [r]  
2. Use of [t] in terminal positions 
3. Use of [ju]  
car = /ka/ 
sit = /sɪt/ 
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Additionally, PRAAT (Boersma & Weenink, 2020) was used for the training of the EXP 
group. A total of three scripts were written and employed. The first was a script to concatenate 
two pitch contours into one window, the second was a script to overlay one pitch contour on top 
of another, and the third was a script to smooth out the pitch contours. The first and third scripts 
were combined into one script the second session onward to make the process a little smoother 
for the participants.  
3.3 Procedure 
During the pretest and posttest, participants were shown 15 sentences (see Appendix B) 
printed on individual cards. All sessions took place individually in a soundproof, sound booth. 
Participants were allowed to practice the sentence aloud before recording and they were allowed 
to record as many takes as they desired. After looking at each sentence, they were instructed to 
look up and produce the sentence at a conversational rate into a Samson P301 microphone. The 
entire session was recorded as one file on Audacity (version 2.3.3), and individual sentence 
utterances were later on extracted and stored as separate files on a hard disk. This allowed for 
easy selection of the best production on any given sentence. Additionally, participants were 
unaware that their productions would be rated for segmental accuracy so as not to promote any 
exceptional attention to the tasks.  
For the training sessions, the CAD group received individualized Dropbox folders 
containing subfolders labeled “Sessions 1-3.” Each subfolder contained a set of 15 audio 
recordings along with the sentences typed out in a Word Document file. Participants were 
instructed to spend about 30 minutes on each folder reviewing and practicing these sentences 
using the traditional audiolingual method, in which participants listened to, and tried to imitate 
the model speaker. After they were done with a session, they were instructed to upload 
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recordings of themselves to serve as a check-in point for the training. Participants had a week to 
complete all 3 sessions and had complete freedom over the pace of their training.  
Participants in the EXP group, on the other hand, were asked to come into the sound 
booth for three, 30-minute sessions over the course of a week to practice on PRAAT, which was 
used for acoustic analysis of their utterances. As the technology can be difficult to use for new 
users, a large chunk of the first session was dedicated to teaching the participants how to 
navigate the interface and how to interpret the information that is seen on the screen. Most 
participants reported feeling comfortable with the technology within 5-10 minutes of using it. All 
participants were trained individually in a soundproof sound booth and, just like the CAD group, 
practiced with a set of 15 sentences during each session. Participants were shown each sentence 
printed on a card. As with testing, they were instructed to look away from the card and produce 
the sentence into the microphone to avoid 'read' speech. Using an audiovisual interface that plots 
participants’ F0 (pitch) contour utterances on the screen in real time, participants in the EXP 
group were afforded both visual and auditory feedback during training. The F0 contour of a 
learner's utterance was displayed in real time using PRAAT and played out through the speaker. 
In the same window, the model speaker’s pitch contour was displayed next to the participant’s, 
providing additional visual and auditory feedback (Figure 4). Participants also had the option of 
clicking a button to pull up a display of the overlay of their pitch contours onto the model 
speaker’s pitch contours in different colors (Figure 5). However, as pulling up the overlay 
window required additional steps, this was a rarely used option. Once participants were ready to 
move on, they cleared the screen and pulled up the next sentence from a folder of files. In this 
regard, the participants had complete freedom over the pace of their training.  
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Figure 5. Model Speaker’s (left) and Participant’s (right) Pitch Contours in a Side-by-Side 
Comparison. 
 
Figure 6. An overlay of the Model Speaker’s (Purple) and Participant’s (Blue) Pitch Contours. 
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3.4 IRB Approval 
The methods for this research were submitted to the Institutional Review Board (IRB) at 
the Office for Responsible Research at Iowa State University (see Appendix C). The study was 
approved on January 28th, 2020. 
3.5 Speech Rating 
Quantitative methods were employed to answer the research questions outlined above, 
namely, to determine the efficacy of CAPT in aiding a participants’ accentedness, if the explicit 
attention on form from immediate audiovisual displays facilitates generalization to novel 
sentences, and if there is a positive relationship between participants’ suprasegmental 
improvements and segmental accuracy. The pretest-posttest recordings were presented to three 
raters who, while not NSs of RP, were experts and instructors of RP. All three raters have had 
experience teaching RP in a dialect course. The linguistically trained raters used a 7-point scale 
(not nativelike at all - definitely nativelike) to evaluate each recording for overall nativelikeness, 
segmentals, and suprasegmentals (Figure 6). All sessions were conducted individually in a quiet 
location using high-quality headsets, with pretest, posttest, and novel sentence recordings 
presented to raters via a Qualtrics link in a randomized order. Prior to the actual start of the 
rating, the Qualtrics link also included a brief training session on rating criteria that included the 
definitions of each construct with examples; they then performed practice ratings using the 
samples not included in the target set (Figure 7). Consistent with prior research (Saito, 
Trofimovich, & Isaacs, 2017), raters were not allowed to go back and change a score for a 
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Figure 7. A speech sample rated for overall nativelikeness, suprasegmentals, and segmentals. 
 
Figure 8. Rating criteria given to raters. 
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3.6 Data Analysis 
The overall nativelikeness scores (Figure 6.) from the raters answer the first research 
question, which seeks to understand the extent to which CAPT improves a learner’s overall 
nativelikeness in comparison to the traditional audiolingual method. To accomplish this, the 
mean overall nativelikeness ratings for each individual pretest and posttest sample from the three 
raters were calculated. The samples were then sorted into the EXP and CAD groups, and an 
average mean for the pretest and posttest was calculated for both groups. Then, the difference 
between the pretest and posttest means for both groups were taken and compared to each other to 
see which group made the most improvements. This was the simplest way to quickly measure the 
differences and improvements made by the groups, especially given the relatively small number 
of subjects in the two groups. To determine if motivation played a part in a participant’s 
improvement, the improvements between the pretest and posttest rating for each participant was 
taken and tested against their self-reported motivation score using a Pearson correlation. 
The suprasegmental score will answer the second research question, which seeks to 
understand if CAPT aids in the transfer of suprasegmental features to novel sentences. To 
accomplish this, the mean suprasegmental ratings for each individual pretest and posttest sample 
from the three raters were calculated. The samples were then sorted into the EXP and CAD 
groups, and an average mean for the pretest and posttest was calculated for both groups. Then, 
the difference between the pretest and posttest means for both groups were taken and compared 
to each other to see which group made the most improvements. 
Thirdly, the segmental scores will answer the third research question, which seeks to 
understand if there is a positive transfer from suprasegmental training only into segmental 
accuracy. To accomplish this, the mean segmental ratings for each individual pretest and posttest 
sample from the three raters were calculated. The samples were then sorted into the EXP and 
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CAD groups, and an average mean for the pretest and posttest was calculated for both groups. 
Then, the difference between the pretest and posttest means for both groups were taken and 
compared to each other to see which group made the most improvements. It is important to note 
here that participants were naive to the fact that their productions would be rated for segmental 
accuracy so as not to promote any exceptional attention to the tasks.  
Finally, the fourth research question looks at the perceived values of the EXP group 
regarding the use of CAPT in dialect learning. A short, in-person interview was conducted 
following the last posttest session in which participants were asked for their feedback and 
experience in using the technology. A general inductive approach was used (Thomas, 2003) 
where the data was framed around key themes. To analyze the data, segments of the interview 
responses were identified for main themes and coded for attitudes, concepts, and beliefs in 
different colors to facilitate analysis, from which conclusions were drawn. I served as the only 
coder for this study. 
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CHAPTER 4.    RESULTS 
Chapter 4 presents the results of analysis based on the speech samples. It is organized 
into four different sections to address each of the research questions. The first section discusses 
overall pretest-posttest nativelikeness improvements for the CAD and EXP groups. The second 
section takes a look at how well participants from the CAD and EXP generalized their learning 
to novel sentences. The third section looks at whether participants transferred their 
suprasegmental learning to segmentals as well. Finally, the fourth section discusses participants’ 
perceived values regarding the use of CAPT in accent training. 
4.0 Overview of Findings 
To answer the research questions, the ratings for each pronunciation category (overall 
nativelikeness, segmentals, and suprasegmentals) were taken from each participants’ pretest and 
posttest sentences, as well as from the novel sentences. This amounted to 420 sentences for the 
EXP group (35 sentences x 12 participants = 420 sentences) and 140 sentences for the CAD 
group (35 sentences x 4 participants = 140 sentences), with the 15 pretest, 15 posttest, and 5 
novel sentences making up the 35 sentences for each participant. The mean ratings and standard 
deviation across the three categories were then calculated for each group (see Table 3). Interrater 
reliability was assessed by calculating the mean interrater correlations between the 3 raters. A 
Pearson correlation value (r =0.43) was found, indicating only a moderate reliability between the 
three raters. This is not surprising given the absence of prespecified criteria for the evaluation of 
each of the three categories. Even though the definition of each of the construct being assessed 
was provided prior to the rating, this was the only form of “training” that the raters received, 
which is insufficient for something as complex as pronunciation assessment.  
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As expected, the results revealed that both groups showed posttest improvements across 
all features of the language (see Figures 7 and 8), with the exception of the CAD group showing 
a very slight drop in the posttest overall nativelikeness (Figure 7). Overall, the data revealed that 
the EXP group outperformed the CAD group in every pretest-posttest category except the 
suprasegmental category (Table 4), but that the CAD group outperformed the EXP group in the 
novel sentences.  
Table 3. 
Mean Ratings and Standard Deviation across All Pretest-Posttest Categories 
  CAD EXP 
  Mean SD Mean SD 
 Overall Nativelikeness 3.71 1.2 4.04 0.99 
Pretest Segmentals 3.59 1.04 3.92 0.84 
 Suprasegmentals 4.03 1.00 4.27 0.77 
 Overall Nativelikeness 3.7 1.2 3.88 1.14 
Posttest Segmentals 3.61 1.1 3.73 1.03 
 Suprasegmentals 4.11 0.80 4.22 0.84 
 Overall Nativelikeness 3.86 1.24 3.88 1.15 
Novel  Segmentals 3.93 1.05 3.74 1.03 
 Suprasegmentals 4.3 0.91 4.32 0.79 
Note. All scores are on a 7-point scale, with 1 being the lowest score a learner can achieve and 7 
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Figure 9. Mean Ratings for CAD for Overall Nativelikeness, Segmentals, and Suprasegmentals. 
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4.1 RQ1: Overall Nativelikeness Improvements in CAD and EXP group and Motivation 
The first part of the first research question investigates the extent to which CAPT 
improves participants’ overall nativelikeness in comparison to the traditional audiolingual 
method. To accomplish this, an average mean for the pretest and posttest was calculated for both 
groups. Then, the difference between the pretest and posttest means for both groups were taken 
and compared to each other to see which group made the most improvements (Table 5). The 
EXP group showed significantly larger improvements at 16% as compared to the CAD group, 
who stayed static. These results demonstrate that CAPT was more effective than the audiolingual 
group in improving a learner’s overall nativelikeness.  
Table 4. 
CAD and EXP Pretest-Posttest Improvements for Overall Nativelikeness 
CAD  EXP  
Pretest Mean 3.71 Pretest Mean 3.88 
Posttest Mean 3.7 Posttest Mean 4.04 
Mean Difference (0.01) Mean Difference 0.16 
 
The research question also investigates the relationship between a participant’s 
motivation and their overall nativelikeness improvement. To accomplish this, the participants’ 
individual mean pretest and posttest ratings (n = 30) were calculated for improvements and this 
score was tested against their self-reported motivation. The data revealed that there was a very 
low Pearson correlation (r = 0.08) between the two data points (Table 6), suggesting that the 
self-reported motivation scores did not play a large role in this experiment. Given that most 
participants reported near similar motivation scores for career purposes, the low interrater 
reliability score, and the short duration of training, the lack of a relationship was not surprising. 
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Table 5. 
Participants’ Improvements and Self-Reported Motivation Scores 
Participants Pretest Mean Posttest Mean Improvements Motivation 
1 2.94 2.99 0.04 7 
2 3.99 4.06 0.07 6 
3 4.58 5.02 0.44 6 
4 5.23 5.47 0.23 5 
5 3.06 2.8 3.06 4 
6 2.64 3.11 0.47 4 
7 3.86 3.68 -0.18 5 
8 5.04 5.63 0.59 6 
9 4.89 4.82 -0.07 6 
10 3.64 4.17 0.53 6 
11 3.19 3.17 -0.02 5 
12 3.8 4.49 0.73 6 
13 3.8 4.07 0.27 5.5 
14 3.41 3.23 -0.18 5.5 
15 3.53 3.52 -0.01 5 
16 3.32 3.62 0.30 6 
 
4.2 RQ2: Transfer to Novel Sentences in CAD and EXP group 
The second research question investigated how well participants from the CAD and EXP 
groups generalized their learning to novel sentences. To accomplish this, an average mean for the 
pretest and posttest segmental ratings was calculated for both groups. Then, the difference 
between the pretest and posttest means for both groups were taken and compared to each other to 
see which group made the most improvements (Table 7). The CAD group showed significantly 
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larger improvements at 15% in overall nativelikeness as compared to the 0% in the EXP group, 
34% in segmentals as compared to the 1% in the EXP group, and 27% in the suprasegmentals as 
compared to the 10% in the EXP group (Figure 9). These unexpected findings reveal that the 
traditional audiolingual method was more effective at transferring learning over to novel 
sentences as compared to using CAPT, suggesting that CAPT aids in mimicry but not 
generalization.  
Table 6. 
CAD and EXP Pretest-Posttest Improvements for Novel Sentences 
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Figure 11. Mean Improvements in Novel Sentences for EXP and CAD Group for Overall 
Nativelikeness, Segmentals, and Suprasegmentals.  
4.3 RQ3: Segmental Improvements and Transfer in CAD and EXP group 
The third research question investigates whether participants’ suprasegmental 
improvements transferred to segmental accuracy. To accomplish this, an average mean for the 
pretest and posttest was calculated for both groups. Then, the difference between the pretest and 
posttest means for both groups were taken and compared to each other to see which group made 
the most improvements (see Table 8). The EXP group showed significantly larger improvements 
at 19% as compared to the CAD group at only 2%. These results demonstrate that there is indeed 
a positive transfer between suprasegmental improvements to segmental accuracy, and that CAPT 
facilitates this transfer. The overall findings suggest that the use of CAPT is more effective than 

































CAD and EXP Pretest-Posttest Improvements for Segmental Accuracy 
CAD  EXP  
Pretest Mean 3.59 Pretest Mean 3.73 
Posttest Mean 3.61 Posttest Mean 3.92 
Mean Difference 0.02 Mean Difference 0.19 
  
4.3 RQ4: Participants’ Perceived Values on the Use of CAPT in Accent Training 
The fourth research question looks at participants’ overall perceived value in using CAPT 
in accent training. To accomplish this, an in-person, posttest questionnaire consisting of 4 
questions were used to gather participants’ perspectives on the overall training process. A 
general inductive approach was used to qualitatively analyze the data.  
Results showed that participants' overall attitude towards using CAPT was largely 
positive. All 12 participants reported that they would use this software again if given the chance, 
with six reporting that this would be their sole option and the other 6 reporting that they would 
use this in tandem with something else. Two of the six participants reported that they would still 
prefer the assistance of a human instructor over using technology, and would only use CAPT as a 
supplementary option to practice with at home. Additionally, all participants reported this 
process as having helped raise the awareness of their production in some form or another. 
Participants’ biggest perceived value was being able to see the production of their speech 
contours in real time. Nine out of the 12 really liked watching their own pitch and that it was 
helpful to their learning. According to one participant, “the pitch contours helped me notice 
habits and how my voice had a downward inflection even when I thought I was going up.” 
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Another participant said, “This [being able to see and listen to myself] really helped me figure 
out what I was doing with my voice.” Five out of the 12 reported that being able to see the pitch 
contours helped them in analyzing the target language contours, and that “clear patterns” 
emerged as the training went on. Being able to see their productions side-by-side and overlaid 
onto the model speaker’s pitch contour was also reported as a big advantage, especially when it 
came to comparing the difference in pitch movement. In regard to this, participants said things 
like, “I didn’t realize how flat my voice was!” and “Those jumps are really tricky...I don’t think 
I’d be able to tell [if pitch movement is large enough] without looking at the screen.” 
Additionally, participants were also able to select specific segments of the contour to listen to. 
Six out of the 12 mentioned this feature as helpful as it enabled them to isolate tricky pitch 
movements or pronunciation and listen to it repeatedly in an intuitive manner. Several 
participants also mentioned how a specific segmental feature became more intuitive because of 
how the movement of their mouth was forced to follow a movement of a pitch jump. 
Even though the general perception of the use of CAPT was positive, some frustration 
was also reported. The perceived overreliance on the model speakers was the most common 
comment, with 7 out of the 12 participants mentioning it in some form or another. For example, 
participants said things like, “it was hard not to copy the model speakers as that was my only 
benchmark” and “I didn’t know how much of the intonation was an individual acting choice or if 
it was a feature of the language.” Some also wished that more natural speech was included as 
they felt that the voice actors were “being too extra” and that this exaggerated form of speech 
might not be entirely applicable to contemporary speech. Nonetheless, two participants 
specifically mentioned that the exaggerated speech was helpful in helping them catch on to the 
suprasegmental patterns. One other frequent comment concerned the unfriendly user interface of 
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PRAAT. Three participants said that it seemed overly technical as there were a lot of different 
types of information (Figures 4 and 5), and another three said that the pitch contours were 
sometimes confusing to read. The confusing pitch contours were a result of the change in voice 
qualities amongst different speakers, which manifests itself in random jumps on the screen, 
causing confusion amongst participants when they did encounter them.  
Overall, participants perceived CAPT as being a helpful tool and enjoyed the benefits it 
brought to their learning, even if it was not always reliable. Most importantly, all participants 
reported this as a helpful awareness-raising tool, a learning concept that is paramount in 
pronunciation learning. My own personal observation during the training sessions was that 
participants were fully autonomous in their learning once they learned how to navigate the 
software. Through analyzing the pitch contours of the model speaker’s productions and of their 
own productions, participants were able to “see” and understand emerging patterns. Some even 
started comparing pitch length in an effort to improve the rhythm of their production, and some 
started to associate the non-breaks between word boundaries to linking words (segmentals).  
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CHAPTER 5.    DISCUSSION 
The main goal of this study was to investigate the potential transfer between the 
suprasegmental aspects of pronunciation learning to novel sentences and segmental accuracy, 
and the role in which computer assisted pronunciation technology (CAPT) facilitates this 
transfer. Overall, the results of this study reveal that the EXP group made more improvements 
than the CAD group in every pretest-posttest category except the suprasegmental category (see 
Table 9), which will be further discussed in limitations, but that the CAD group outperformed 
the EXP group in the transfer of learning to novel sentences.  
As predicted by the initial hypothesis, the results for overall nativelikeness improvements are in 
line with previous CAPT research based on the use of an immediate audiovisual display and the 
use of a model speaker as the target norm (Neri, et al., 2002; Chun, Hardison & Pennington, 
2008). As overall nativelikeness is comprised of a mastery of both the segmental and 
suprasegmental features of a language, a significant improvement in this category suggests that 
the use of CAPT was successful in raising the awareness of the participants of  suprasegmental 
features, which in turn helped participants in seeing the relationship between prosodic and lexical 
cues. Additionally, a very low Pearson correlation (r = 0.08) between participants’ motivation 
and overall improvements could also suggest that motivation does not play a significant role, and 
that, in this short period of training, the use of CAPT was likely the biggest factor in facilitating 
these improvements.  
 As reported by Hirata (2004) and Hardison (2004), this study also showed a promising 
increase in segmental improvement for participants who used CAPT over the traditional 
audiolingual method. Based on the data and reported experiences of the participants, it is 
hypothesized that CAPT was successful in aiding participants in seeing the relationship between 
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prosodic and lexical cues. For example, several participants mentioned how a specific segmental 
feature became more intuitive because of how the movement of their mouth was forced to follow 
a movement of a pitch jump. This is a particularly insightful observation and future research is 
needed as to whether pitch movements induce certain segmental positions. There has been some 
research, for example, on pitch and syllable lengthening (Gili-Fivela, 2006; Prieto & Ortega-
Llebaria, 2009), and more research into features that straddle the segmental-suprasegmental 
divide will give us a deeper understanding into the area.  
Nonetheless, while the EXP group outperformed the CAD group in most pretest-posttest 
ratings, it is important to address the fact that the CAD group unexpectedly fared better than the 
EXP group in the suprasegmental category. This is inconsistent with previous research regarding 
the widely established benefits of real time audiovidual feedback and input over an auditory-only 
input (Weltens & de Bot, 1984; Hew & Ohki, 2004; Chun, Hardison, & Pennington, 2008). 
Given that the difference in improvements between the two groups is not large (MD = 3%), one 
possible reason that the CAD outperformed the EXP group could be due to the low interrater 
reliability (r = 0.48). Another possible reason could be due to the technical accuracy and display 
of every single word, which might have interfered with participants ability in seeing overall 
sentence inflections. As reported by two participants, one wished that the display was less 
complicated and the other wished that the interface told them what to focus their attention on. 
Ultimately, the technical display could have drawn attention away from sentence level 
inflections (which is used by raters for suprasegmental assessments) and led to an overemphasis 
in individual word pitch movements. In my own personal observations of the training sessions, it 
was indeed not an uncommon occurrence that participants would spend too much time on a 
single word rather than working on their overall inflection. 
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Lastly, the CAD group outperformed the EXP group in the transfer of learning to novel 
sentences (see Table 10), which is also inconsistent with previous research (Hirata, 2004; 
Hardison, 2004). For this, participants in the EXP group reported a perceived overreliance on 
imitation and mimicry with using CAPT, especially because the model speaker’s pitch contour 
was always prominently displayed or overlaid onto the participant’s pitch contour. This restricted 
their freedom in experimenting with the learned paralinguistic features of the language as 
participants reported that producing different looking pitch contours seemed like they had gotten 
the sentence “wrong”. The expectation to sound a certain way in novel sentences might have 
caused an “unnaturalness” in their productions. This is in line with reports that an imitation-only 
approach does not appear to promote generalization to novel utterances or transfer to discourse-
level speech in spontaneous conversations in the natural language environment (Chun, Hardison 
& Pennington, 2008), suggesting that instructors and researchers should always consider 
matching the training to the ultimate task.   
5.2 Limitations 
While the use of CAPT in accent training revealed potential value for participants, it is 
important to address the limitations of this study before making wider generalizations. The first 
is the low interrater reliability scores amongst the three raters. This is not surprising given the 
absence of rater training prior to the ratings. Although definitions for each construct was 
provided in the Qualtrics link the raters received, it was still insufficient for something as 
complex as nuanced pronunciation assessment. It is also important to note here that while all 3 
raters are expert speakers of RP, they are not native speakers of RP. This could have led to the 
difference in representation as to what RP should sound like. 
Another limitation pertains to the reliability of the displayed pitch contours. The 
occasional inaccuracy was due to one of two issues. The first was that the audiobook recording 
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from which the model speaker samples were extracted was a dated one, which led to a 
significantly lower quality than anticipated. PRAAT often displayed things like noise in the 
background as acoustical measures, which led to the inaccuracy of the readings. Secondly, 
participants practiced with both male and female speakers. Due to the satire of the language, the 
pitch range ranged from 20Hz to 700Hz, leading to overgeneralized displays in the contours. To 
the best of my ability, sentences were selected based on quality and grouped based on pitch 
range. Nevertheless, the individual pitch ranges of the participants were also taken into account 
during concatenation and this led to inaccurate readings and confusion amongst some of the 
participants. For future research, a more specialized software like Kay Elemetrics Computerized 
Speech Lab (CSL) that contains a Real-Time Pitch Program (used in Hirata and Hardison) is 
recommended for the most accurate readings.  
Lastly, an additional measure of explicit instruction during training regarding 
suprasegmentals would have greatly benefited the participants and helped direct their attention as 
to what they should be looking out for. As PRAAT only displays information on their production 
and not pedagogical feedback per se, it cannot be solely relied on as the main means of 
instruction. This is in line with widely established key requirements of CAPT -- PRAAT does 
not meet the requirements of being “linguistically and pedagogically sound” as it does not 
provide “immediate, useful feedback, especially for features that are most important for 
intelligibility” (Levis, 2007). As two participants pointed out, they wished they had a coach or 
instructor in the room in tandem with the software.  
5.3 Implications  
The main goal of this study was to investigate the potential transfer between the 
suprasegmental aspects of pronunciation learning to novel sentences and segmental accuracy, 
and the role in which computer assisted pronunciation technology (CAPT) facilitates this 
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transfer. Previous research in the area of segmental-suprasegmental transfer is limited, and the 
only studies to date (Hirata, 2004; Hardison, 2004) have reported a promising relationship 
between Japanese and French prosodic and lexical productions. The current study adds to the 
literature by conducting further research on English, and more specifically, the dialect of 
Received Pronunciation (RP).  
This research has implications for both teachers and researchers. First, the results reveal 
that CAPT is an effective tool for facilitating an improvement in overall nativelikeness, a key 
goal in accent training. Many acting teachers have pointed out that it is often less about accuracy 
and more about believability (Cerreta & Trofimovich, 2018). In this aspect, it seems, CAPT 
shows great promise. On top of that, this study has also shown that CAPT facilitates segmental 
accuracy through suprasegmental training alone. More importantly, CAPT does raise a learner’s 
awareness, both to features of a language and to their individual productions, something that is 
hard to achieve without personalize, one-on-one feedback with an instructor.  
Additionally, participants perceived CAPT as being a helpful tool and enjoyed the 
benefits it brought to their learning, even if it was sometimes confusing. Most importantly, all 
participants reported this as a helpful awareness-raising tool, a learning concept that is 
paramount in pronunciation learning. Per personal observations during the training sessions, 
participants were fully autonomous and in charge of their learning once they learned how to 
navigate the software. They were independently self-assessing how well they did and set the 
pace and intensity for their own training. As mentioned in the limitations, however, CAPT 
should not be used as the sole “instructor” in accent learning, but given the broad implications 
this could have on pronunciation learning, and coupled with the fact that participants had an 
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overall positive experience and expressed a desire to use CAPT again if given the chance, acting 
instructors should seriously consider implementing the use of CAPT in their courses. 
5.3 Future Research 
These findings suggest several possible areas for future research. First, further research 
should be conducted on a wider array of different dialects to see if suprasegmental training in 
CAPT aids in overall nativelikeness and segmental accuracy. It would be especially interesting to 
look at non-standard forms of American English or British English because these dialects often 
fall to the wayside in terms of popularity. Secondly, an experiment on the effects of CAPT in 
tandem with different pedagogical approaches, much like the study from Pennington, Ellis, Lee, 
Lau & Lock (2002), would be beneficial in helping instructors tailor their instruction when using 
CAPT in their classrooms. Finally, more collaboration and research are needed between the 
fields of the performing arts and linguistics. For example, it has become clear that a more 
developed way to assess dialects for performance purposes is needed. Additionally, empirical 
research should also go into investigating what it takes to build a believable world on stage or on 
screen, with the goal of helping the actor becoming a believable character. This explicit form on 
instruction could help with the actor learn quickly and efficiently without being overburdened by 
technical terms and methods of training. 
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APPENDIX A.     LINGUISTIC AND BACKGROUND QUESTIONNAIRE 
1. Name:  
2. Major:  
3. Age:  
4. Home Dialect:  
5. On a scale of 1-7, rate your motivation for learning this dialect: 
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APPENDIX B.    PRETEST, POSTTEST, AND NOVEL SENTENCES 
Pretest and Posttest Sentences 
1. Gwendolyn is devoted to bread and butter 
2. You are hardly serious enough 
3. The very essence of romance is uncertainty 
4. The truth is rarely pure and never simple 
5. Is marriage so demoralizing as that 
6. You have a townhouse I hope 
7. Then you think we should forgive them? 
8. How did we become engaged? 
9. Do go and change them 
10. But pray Earnest don’t stop 
11. What an impetuous boy he is 
12. How wonderfully clever you are 
13. The idea is grotesque and irreligious 
14. You are nothing of the kind sir 
15. Let us preserve a dignified silence 
 
Novel Sentences 
1. One should always eat muffins quite calmly 
2. They don’t seem to notice us at all 
3. What wonderfully blue eyes you have Earnest 
4. Still leading his life of pleasure? 
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APPENDIX C.    IRB EXEMPTION FORM 





Date:  01/28/2020 
 
To:  April Melody Hui En Tan John Levis 
 
From:  Office for Responsible Research 
 
Title:  Spillover of Suprasegmental Improvements into Segmental Accuracy in Learners of 
Received Pronunciation Using Computer-Assisted Prosody-Only Training 
 
IRB ID:  20-021      
 
Submission Type:  Initial Submission    Exemption Date:   01/28/2020 
 
 
The project referenced above has been declared exempt from most requirements of the human subject 
protections regulations as described in 45 CFR 46.104 or 21 CFR 56.104 because it meets the following 
federal requirements for exemption: 
 
2018 - 2 (ii): Research that only includes interactions involving educational tests (cognitive, diagnostic, 
aptitude, achievement), survey procedures, interview procedures, or observation of public behavior 
(including visual or auditory recording) when any disclosure of the human subjects' responses outside the 
research would not reasonably place the subjects at risk of criminal or civil liability or be damaging to the 
subjects' financial standing, employability, educational advancement, or reputation. 
2018 - 3 (i.B): Research involving benign behavioral interventions in conjunction with the collection of 
information from an adult subject through verbal or written responses or audiovisual recording when the 
subject prospectively agrees to the intervention and information collection and any disclosure of the human 
subjects' responses outside the research would not reasonably place the subjects at risk of criminal or civil 
liability or be damaging to the subjects' financial standing, employability, educational advancement, or 
reputation. - 3 (ii) If research involves deception, it is prospectively authorized by the subject. 
 
The determination of exemption means that: 
 
• You do not need to submit an application for continuing review.  Instead, you will receive a request 
for a brief status update every three years.  The status update is intended to verify that the study is 
still ongoing. 
 
• You must carry out the research as described in the IRB application.  Review by IRB staff is required 
prior to implementing modifications that may change the exempt status of the research.  In general, 
review is required for any modifications to the research procedures (e.g., method of data collection, 
Institutional Review Board 
Office for Responsible Research 
Vice President for Research  
2420 Lincoln Way, Suite 202 




FAX 515-294-4267  
 
  59 
 
nature or scope of information to be collected, nature or duration of behavioral interventions,  use of 
deception, etc.), any change in privacy or confidentiality protections, modifications that result in the 
inclusion of participants from vulnerable populations, removing plans for informing participants about 
the study, any change that may increase the risk or discomfort to participants, and/or any change such 
that the revised procedures do not fall into one or more of the regulatory exemption categories. The 
purpose of review is to determine if the project still meets the federal criteria for exemption.   
 
• All changes to key personnel must receive prior approval.    
 
• Promptly inform the IRB of any addition of or change in federal funding for this study.  Approval of 
the protocol referenced above applies only to funding sources that are specifically identified in the 
corresponding IRB application.  
 
Detailed information about requirements for submitting modifications for exempt research can be 
found on our website.  For modifications that require prior approval, an amendment to the most 
recent IRB application must be submitted in IRBManager.  A determination of exemption or approval 
from the IRB must be granted before implementing the proposed changes. 
 
Non-exempt research is subject to many regulatory requirements that must be addressed prior to 
implementation of the study.   Conducting non-exempt research without IRB review and approval may 





• All research involving human participants must be submitted for IRB review. Only the IRB or its 
designees may make the determination of exemption, even if you conduct a study in the future that is 
exactly like this study. 
 
• Please inform the IRB if the Principal Investigator and/or Supervising Investigator end their role or 
involvement with the project with sufficient time to allow an alternate PI/Supervising Investigator to 
assume oversight responsibility.  Projects must have an eligible PI to remain open. 
 
• Immediately inform the IRB of (1) all serious and/or unexpected adverse experiences involving risks 
to subjects or others; and (2) any other unanticipated problems involving risks to subjects or others. 
 
•  Approval from other entities may also be needed.  For example, access to data from private records 
(e.g., student, medical, or employment records, etc.) that are protected by FERPA, HIPAA or other 
confidentiality policies requires permission from the holders of those records.  Similarly, for research 
conducted in institutions other than ISU (e.g., schools, other colleges or universities, medical facilities, 
companies, etc.), investigators must obtain permission from the institution(s) as required by their 
policies.  An IRB determination of exemption in no way implies or guarantees that permission from 
these other entities will be granted. 
 
• Your research study may be subject to post-approval monitoring by Iowa State University’s Office for 
Responsible Research.  In some cases, it may also be subject to formal audit or inspection by federal 
agencies and study sponsors. 
 
• Upon completion of the project, transfer of IRB oversight to another IRB, or departure of the PI and/or 
Supervising Investigator, please initiate a Project Closure in IRBManager to officially close the project.  
For information on instances when a study may be closed, please refer to the IRB Study Closure Policy.     
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